Increased NADPH-dependent chemiluminescence by microsomes after chronic ethanol consumption.
The generation of reactive oxygen intermediates by microsomes from ethanol-fed rats and pair-fed controls was determined by assaying for NADPH-dependent chemiluminescence. In the absence or presence of added ferric complexes, microsomal light emission was elevated several-fold after chronic ethanol consumption. Iron complexes such as ferric-citrate or ferric-ATP stimulated, while ferric-EDTA, inhibited microsomal chemiluminescence. Freeze-thawing the microsomes to elevate their content of lipid hydroperoxides resulted in large increases in chemiluminescence; under all conditions, the light emission remained several-fold higher with microsomes from the ethanol-fed rats. Chemiluminescence was not sensitive to superoxide dismutase, catalase, or the hydroxyl radical scavenging agent, dimethyl sulfoxide, but was inhibited by antioxidants and by glutathione. Replacing air with a mixture of 50% nitrogen-50% air or 50% carbon monoxide-50% air had no effect on chemiluminescence by microsomes from the pair-fed controls. However, the chemiluminescent response by microsomes from the ethanol-fed rats was inhibited about 50% by the nitrogen mixture, and was further inhibited (about 75% of values found with 100% air, and 50% of values found with 50% nitrogen-50% air) with the carbon monoxide mixture. The sensitivity to carbon monoxide suggests the possibility that the alcohol-inducible cytochrome P-450 isozyme may contribute, in part, to the elevated light emission produced by microsomes from the ethanol-fed rats. The increase in chemiluminescence by microsomes after chronic ethanol consumption appears to reflect an elevated level of lipid hydroperoxides as well as an increased rate of generation of reactive oxygen species.